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DETAILED ACTION 

1 . This Office action for U.S. Patent 10/716,316 is responsive to the Pre-Appeal 
Brief Conference Request filed 29 September 2009. Claims 1, 15, 16, 20, and 22-27 
are pending. 

In the Final Rejection of 29 May 2010, Claims 1 and 22-27 were rejected under 
35 U.S.C. 103(a) as obvious over U.S. Patent No. 7,079,581 B2 (A/0/7) in view of U.S. 
Patent No. 6,226,326 B2 (Mihara). Claims 15, 16, and 20 were rejected under 35 
U.S.C. 103(a) as obvious over Noh in view of Mihara and in view of U.S. Patent 
5,650,860 A (Uz). 

2. In view of the Pre-Appeal Brief Conference Request filed on 29 September 2009, 
PROSECUTION IS HEREBY REOPENED. New grounds of rejection under 35 U.S.C. 
§ 102(b) and 35 U.S.C. § 103(a) are set forth below. 

To avoid abandonment of the application, appellant must exercise one of the 
following two options: 

(1 ) file a reply under 37 CFR 1.111 (if this Office action is non-final) or a reply 
under 37 CFR 1 .1 13 (if this Office action is final); or, 

(2) initiate a new appeal by filing a notice of appeal under 37 CFR 41 .31 followed 
by an appeal brief under 37 CFR 41 .37. The previously paid notice of appeal fee and 
appeal brief fee can be applied to the new appeal. If, however, the appeal fees set forth 
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in 37 CFR 41 .20 have been increased since they were previously paid, then appellant 
must pay the difference between the increased fees and the amount previously paid. 

A Supervisory Patent Examiner (SPE) has approved of reopening prosecution by 
signing below: 

/Mehrdad Dastouri/ 

Supervisory Patent Examiner, Art Unit 2621 

Response to Arguments 

3. Applicant's arguments, see pp. 1-2, filed 29 September 2009, with respect to the 
rejection(s) of claim(s) 1 under 35 U.S.C. § 103(a) have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of U.S. Patent No. 
5,801 ,779 A (Uz). 

In the Final Rejection, the examiner mapped equation (5) of Noh with the claimed 
method of "scaling a bit budget", with R interpreted as a bit budget that is calculated as 
a function of the material on the right side of the equation. However, as Applicant 
correctly states in the "Remarks for Request for Pre-Appeal Conference", this is not a 
calculation of the value of R. Instead, R is already calculated "by dividing the quantity of 
an overall bit by the number of P frames to be encoded". Noh, col. 5: lines 64-67. 
Equation 5 actually determines the values of parameters X1 and X2 based on R. Id. at 
col. 5: line 67 - col. 6: line 1 . 
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It is respectfully submitted that U.S. Patent No. 5,801 ,779 A (Uz) unambiguously 
discloses a process of scaling a bit budget from a decoder buffer, as will be shown in 
more detail below. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

5. Claims 1, 15, 16, 20, 23, and 26 are rejected under 35 U.S.C. 102(b) as being 
anticipated by U.S. Patent No. 5,801 ,779 A (Uz). Uz discloses a rate control system for 
a video encoder with a plurality of rate control modes: a normal mode in which a bit 
budget is allowed a relatively relaxed range, and a panic mode in which the bit budget is 
tightly maintained. 

Regarding Claim 1 , in Uz, a bit budget BBi is calculated for each frame in a video 
sequence based on the number of bits to encode the previous frame of the same type 
and the average quantization scale factors for previous frames. Uz, col. 4: line 64 - col. 
5: line 5. The bit budget is updated based on a virtual buffer verifier (VBV) occupancy 
level to prevent decoder overflow or underflow. Id. at col. 5: lines 28-30. In particularly 
dire situations, a rate control module initiates a "panic mode" which changes image 
quality to place the bitstream rate back into a normal level. Id. at col. 5: lines 31-39. A 
normal mode and a panic mode may be considered the claimed plurality of relaxation 
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levels, with a flag for a panic mode as the received value identifying a relaxation level. 
Id. at col. 14: lines 44-48. As shown in figure 8A, the bit budget is scaled during a panic 
mode to bring the VBV fullness back within an acceptable range as quickly as possible- 
including clipping in case of VBV overflow or a drastic scaling in case of VBV underflow. 
These changed scalings during a panic mode are examples of the claimed scaling 
relationships that correspond to relaxation levels associated with the panic mode. The 
claimed "scaled bit budget" is the one that is updated according to a VBV buffer 
occupancy level, or clipped in case of a panic mode. Id. at col. 5: lines 28-39. The 
video frame is then encoded with the new bit budget. Id. at col. 24: lines 6-7. This is 
the claimed step of "encoding the current video frame using the final bit budget". The 
entire rate control algorithm is performed in a pipelined rate control module in an 
encoder. Id. at fig. 9, col. 23: line 7-column 24: line 8. 

Regarding claim 15, in Uz, the claimed "initial bit budget" is the bit budget for the 
frame shown in equation 1 (col. 13: line 15), and the panic mode flag signaling an 
imminent overflow or underflow (col. 14 lines 44-48) is the claimed "relaxation control 
value". The scale value based on the percentage of memory buffer space used, or VBV 
fullness, is the ratio between the dotted line (desired bit budget) and solid line (actual bit 
budget) in Figure 8A. The claimed "final bit budget" is the one that is updated according 
to a VBV buffer occupancy level, or clipped in case of a panic mode. Id. at col. 5: lines 
28-39. The video frame is then encoded with the new bit budget. Id. at col. 24: lines 6- 
7. This is the claimed step of "encoding the current video frame using the final bit 
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budget". The entire rate control algorithm is performed in a pipelined rate control 
module in an encoder. Id. at fig. 9, col. 23: line 7-column 24: line 8. 

Regarding Claim 16, in Uz, the binary panic mode flag is in a range from 0 to 1, 
and the scaling, as shown in figure 8A, can vary between no scaling (0) when the VBV 
is in normal range to complete scaling/clipping (1) when the VBV is out of the normal 
range. 

Regarding Claim 20, in one embodiment of Uz, the bit budget for each section of 
a frame is individually updated as shown in equation 2. The initial bit budget BBi(k) for 
each section is multiplied by complexity measure C. Uz, column 13: lines 16-28. This 
way, a frame can stay at a complete bit budget while allowing different parts of the 
image to vary in quality as needed. 

Regarding Claim 23, figure 8A of Uz illustrates various VBV trajectories. When 
the VBV level overflows, the bit budget is clipped to bring the VBV level down to under a 
maximum level. When the VBV level underflows, the bit budget is scaled to bring the 
actual bit budget closer to the dotted line. When there is no overflow or underflow, the 
bit budget is left alone. 

Regarding Claim 26, in Uz, the plurality of buffer anxiety levels are: imminent 
buffer overflow, imminent buffer underflow, and normal buffer range. As shown in 
Figure 8A, in case of an imminent buffer overflow, the bit budget is scaled by clipping, 
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and in case of an imminent buffer underflow, the bit budget is scaled to bring the buffer 
fullness level to within normal range. 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 22, 24, 25, and 27 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Uz. 

Regarding Claims 22, 24, 25, and 27, the examiner interprets a binary flag in Uz, 
having a range of 0 and 1 , indicating a panic mode signaling an imminent buffer 
overflow or underflow, as equivalent to the claimed scaling relaxation value. Uz, column 
14: lines 44-48. In conventional terminology, if the panic flag is set to 1, this would 
indicate a panic mode, and the scaling would be maximized, as shown in figure 8A. If 
the panic flag is set to 0, this would indicate a normal mode, and scaling would be 
turned off or left alone. This is opposite of the arrangement in Claims 22, 24, 25, and 27 
which present a large relaxation value in range (that is, 1) with a small scaling and a 
small relaxation value (that is, 0) with a large scaling. However, by instead setting the 
panic mode indicator in Uz as a "no panic" or "normal mode" flag, in conventional 
terminology, this would produce the claimed results. A normal mode flag of 1 would 
indicate no scaling, and a normal mode flag of 0 would indicate the maximum scaling or 
clipping in figure 8A. Since the two methods of Uz are mathematically equivalent, the 
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claimed determination to control bit rate according to a "relaxation" value instead of a 
"restriction" value is a mere stylistic, obvious variant. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. U.S. Patent No. 5,682,204 A and U.S. Patent No. 5,872,598 A 
disclose further aspects of the rate control system of Uz. International Publication No. 
WO 99/57908 A1 discloses scaling different coefficient factors to meet a bit budget. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David N. Werner whose telephone number is (571 )272- 
9662. The examiner can normally be reached on Monday-Friday from 8:30 to 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mehrdad Dastouri can be reached on (571) 272-7418. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
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Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



ID. N. W./ 

Examiner, Art Unit 2621 
/Mehrdad Dastouri/ 

Supervisory Patent Examiner, Art Unit 2621 



